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DETAILED OFFICE ACTION 

As set forth in the Pre-Brief Appeal Conference decision, mailed 09/05/2007, the 
finality of the previous Office action is withdrawn and a new Office action on the merits 
is provided herein. 

Claims 1-17, 20, 22-24, 30, 34, and 35 are canceled. Claims 18, 19, 21, 25-29, 
31-33, and 36-45 are pending in the instant application. Claims 18, 19, 21, 25-29, and 
31-33 are withdrawn as being drawn to a non-elected invention (see the Office action 
mailed 06/28/2006). Claims 36-45 are currently under examination. 

Specification 

The disclosure is objected to because it contains an embedded hyperlink and/or 
other form of browser-executable code. See for example paragraph 0032, 0044, and 
0056 of the instant specification. Applicant is required to delete the embedded hyperlink 
and/or other form of browser-executable code. See MPEP § 608.01 . 

Claim Objections 

Claim 38 is objected to because of the following informalities: 

Claim 38, line 16 recites phrase "the identification of molecular interaction 

corresponding to" and should be amended to read as -the identification of f/ie 

molecular interaction corresponding to- (emphasis added). 
Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

The previous rejection of claims 36-45 are rejected under 35 U.S.C. 112. second 
paragraph, as being indefinite set for in the previous Office action, mailed 04/16/2007, is 
withdrawn in view of arguments presented by applicants. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 36, 37, and 39-42 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

* 

Claim 36 recites the use of "equation 10" in line 32. Similarly, claim 39 recites the 
use of "equation 6 or 14", claim 40 recites the use of "equation 14", claim 41 recites the 
use of "equations 5 or 17", and claim 42 recites the use of "equation 17". It is 
acknowledged that the instant specification does disclose equations labeled 5, 6, 10, 
14, and 17 and the terms recited therein. However, it is unclear whether the labeled 
equations of the specification are indeed those referred to in the claims. In addition, 
MPEP 2173.05(s) states that where possible, claims are to be complete in themselves 
and incorporation by reference to the specification to specific figures or tables is 
permitted only in exceptional cases and where it is more concise to incorporate by 
reference the duplicate drawing or table in the claim. Equations 5, 6, 10, 14, and 17 are 
represented in the specification as single line, of text and, therefore, do not present an 
exceptional case that justifies the incorporation by reference of said equations into the 
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instant claims. Claim 37 is also included under this rejection due to its dependence from 
claim 36. 

For the benefit of applicants, this rejection could be overcome by an amendment 
to the instant claims to recite the equations identified above and the definitions of the 
terms used therein. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 36-45 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

Claims 36-45 are drawn to a method for identifying a molecular interaction 
network representation for a set of interacting molecules within a known biological 
system. The process for identifying a molecular interaction network representation 
involves abstract and computational steps for the determination of attraction 
probabilities, an edge probability, a network topology, and a network probability for said 
set of interacting molecules and, therefore, involves the application of a judicial 
exception. Regarding inventions involving the application of a judicial exception, said 
application must be a practical application of the judicial exception that includes either a 
step of a physical transformation, or produces a useful, concrete, and tangible result 
(State Street Bank & Trust Co. v. Signature Financial Group Inc. CAFC 47 USPQ2d 
1596 (1998), AT&T Corp. v. Excel Communications Inc. (CAFC 50 USPQ2d 1447 
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(1999)). In the instant claims, there is no step of physical transformation, thus the 
Examiner must determine if said application of a judicial exception produces a useful, 
concrete, and tangible result. 

A tangible result requires that the claim must set forth a practical application of a 
judicial exception to produce a real-world result. It is acknowledged that instant claim 36 
further recites a step of identifying the possible molecular interaction network having the 
highest posterior probability, however this step does not require any output, display or 
communication of a result of the method (an identified molecular interaction network) to 
a practitioner. Therefore, said claim lacks a tangible, real world result. It is further 
acknowledged that claim 38 has been amended to recite a step of providing the 
identification of a molecular interaction corresponding to the highest of the determined 
molecular interaction probabilities to a user or further processor. While the output of a 
result (an identified molecular interaction) to a user does provide a tangible, real-world 
result, the alternative embodiment recited in the instant claim wherein a result is 
provided to a further processor does not require any output, display or communication 
of a result to a practitioner in a tangible, real world context. As such, claim 38 still reads 
on embodiments that encompass non-statutory subject matter. Claim 37, which 
depends from claim 36, and claims 39-45, which depend from claim 38, are also 
included under this rejection because said dependent claims do not further limit either of 
claims 36 or 38 to only statutory embodiments. 
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« 

Response to Arguments 

Applicant's arguments filed 07/16/2007 have been fully considered but they are 
not persuasive. 

In regard to the rejection of claims under 35 USC § 101 as being drawn to non- 
statutory subject matter, applicants argue that the instant claims conform to 
requirements of 35 USC § 101 without an express "providing to user" clause which 
applicants representative's experience/understanding is no longer required by the 
USPTO (see page 5 of applicants response filed 07/16/2007). 

In response, it is noted that MPEP § 2106 sets forth the current guidelines for 
analysis of claims for statutory subject matter, which is relied upon as the basis for the 
instant rejection. It is also noted that an express "providing to user" clause is not a 
requirement in all statutory process claims, but rather one example of how a claim that 
recites only abstract process steps can provide a result that is considered a practical 
application. In order to satisfy this practical application requirement, a claim must 
include either a step of a physical transformation, or produce a useful, concrete, and 
tangible result (see especially MPEP 2106(IV)(C)). Since the instant claims do not 
include a step of physical transformation nor are limited to statutory embodiments; e.g. 
producing a concrete, tangible, and useful result, said claims do not meet the 
requirements of 35 USC §101. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 38 and 43 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Eisenberg et al. (US Patent No. 6,772,069). 

The instant claims are drawn to a method for identifying a molecular interaction 
of a molecule within a biological network of interacting molecules comprising the steps 
of identifying a conserved feature of said molecule, determining probabilities of 
attraction between the conserved features and other interacting molecules based on 
known molecular interaction data, determining probabilities of molecular interaction of 
said molecules with each other interacting molecules based on the attraction 
probabilities, identifying the molecular interaction of said molecule corresponding to the 
determined probabilities of molecular interactions and providing the identification of the 
molecular interaction corresponding to the highest determined molecular interaction 
probabilities to a user or further processor. 

Eisenberg et al. sets forth a computational method, system and computer 
program for inferring functional links from conserved genomic sequences (see 
Eisenberg et al., Abstract). Eisenberg et al. teaches the comparison of conserved 
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genomic sequences to identify single protein chain sequences (Rosetta Stone 
sequences) that are further relied upon to determine interactions between protein 
components (see Eisenberg et al., Figure 11 and col. 3, lines 1-17 and lines 36-47), 
which reads on identifying a consen/ed feature of a molecule within a biological 
network, as recited in claim 38, and conserved features of a protein domain, as recited 
in claim 43. Eisenberg et al. further discloses the determination of the distance between 
two proteins by comparing the phylogenetic profiles of different proteins. This process 
includes constructing a conditional probability matrix, p(aa aa'), for proteins within a 
family that are grouped together on the basis of sequence homology (see Eisenberg et 
al. col. 4, lines 18-67), which reads on the determination of probabilities of attraction 
between conserved features of said molecule and other interacting molecules based on 
molecular interaction data as recited in claim 38. Eisenberg et al. further discloses 
accounting for conserved alignment in the constructed conditional probability matrix by 
taking the product of the conditional probabilities for each aligned pair of sequence 
using the equation P(p) = n p(aan aa'n) (see Eisenberg et al., col.4, lines 42-67), 
which reads on determining the probability of molecular interaction based on the 
probabilities of attraction as recited in claim 38. Eisenberg et al. further discloses the 
subsequent determination of a distance a from powers equation p'=p^ (aa -> aa') and 
maximizing for P in the above equation for P(p), which reads on the identification of said 
molecule corresponding to the highest determined probabilities of molecular interactions 
as recited in claim 38. Eisenberg et al. further discloses exemplary results from 
applications of the above described method (see Eisenberg et al.. Table III and col. 26, 
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line 13 through col. 29, line 6), which reads on providing the identification of a molecular 
interaction corresponding to the highest determined molecular interaction probability to 
a user as recited in claim 38. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a" whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the Inyentor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 36-45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eisenberg et al. (US Patent No. 6,772,069) as applied to claims 38 and 43 above, and 
further in view of Askenazi et al. (US Patent No. 6,594,587, see the references cited by 
the examiner mailed 1 1/15/2004) and in view of Friend et al. (US Patent No 6,203,987), 
as evidenced by Perlin (US Patent No. 5,604,100). 
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The instant claims are drawn to related methods for identifying a molecular 
interaction of a molecule within a biological network of interacting molecules comprising 
determining attraction probabilities between pairs of molecules based on known 
molecular interaction data, determining an edge probability P(E), which is the probability 
of a single network having a particular edge set, for each possible network interaction of 
a set of interacting molecules, determining a network topology P(topology), which is the 
probability that a network has a particular distributions of edges for a given vertex, 
based on the possible molecular interactions for a given network, determining a network 
probability for each molecular interaction as a product of said edge probability and 
topology probability, determining a posterior probability of for each molecular interaction 
network, and identifying the possible molecular interaction having the highest posterior 
probability. Further recited embodiments include the use of equation 10 for determining 
posterior probability, the use of equations 6 and 14 for determining attraction 
probabilities, the use of equations 5 and 17 for determining molecular probability of 
interaction, and further introducing a compound into a biological network and 
determining if the compound is being capable of modifying the interaction between 
molecules in a given network. 

As discussed above, Eisenberg et al. sets forth a computational method, system 
• and computer program for identifying functional links and conserved genomic 
sequences to identify conserved protein sequences and interactions between protein 
components (see Eisenberg et al.. Abstract and col. 3, lines 1-17 and lines 36-47). 
However, Eisenberg et al. does not teach the determination of an edge probability, a 
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network topology probability, a network probability, a posterior probability, or the use of 
equations 5, 6, 10, 14, and 17 as recited in claims 36, 37, and 39-42. Further, Eisenberg 
et al. does not teach the use of the disclosed method for testing whether a compound is 
capable of modifying the interaction between at least two molecules in a biology 
network as recited in claims 44 and 45. 

Askenazi sets forth a robust method for determining associations among a set of 
biological elements using algorithms for generating a Steiner tree, which is a network 
representation of associated biological elements (see Askenazi, Abstract, Figure 1, and 
col.. 6. line 5 through col. 7, line 15). The disclosed method comprises computationally 
deriving relationships among a set of biological elements, wherein the biological 
elements are represented as vertices and the interactive relationships between said 
biological elements are represented as edges (see Askenazi, col. 2, lines 30-52). 
Askenazi further discloses embodiments wherein vertices represent enzymes (proteins) 
and substrates and wherein edges represent enzyme-enzyme and substrate-enzyme 
interactions (see col. 5, lines 42-61). The representation of associations between 
biological elements is taught as a heuristic modeling approach that results in the 
determination of the most efficient connection between vertices and edges of the graph 
corresponding to a "Context Set" (see especially Askenazi, col. 6, line 57 through col. 7. 
line 3). Askenazi further teaches that the output of the displosed method is a "Steiner 
subgraph", which is a combination of a plurality of Steiner Trees solutions all having the 
same number of edges and vertices and edges (see Askenazi, col. 7, lines 4-15). 
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While Eisenberg et al. teaches the above described method for identifying 
functional links between conserved protein sequences and identifying interactions 
between protein components and Askenazi teaches a method for determining 
associations among a set of biological elements, neither Eisenberg et al. nor Askenazi 
teach the use of equations 5, 6, 10, 14, and 17 as recited in claims 36, 37, 39-42. 
Further, neither Eisenberg et al. nor Askenazi teach the use of the disclosed method for 
testing whether a compound is capable of modifying the interaction between at least two 
molecules in a biology network as recited in claims 44 and 45. 

Friend et al. sets forth methods for enhanced detection of biological response 
patterns, classifying cellular constituents, such as measurable protein activities, into 
groups based upon the covariation among said constituents, and drug discovery (see 
Friend et al., Abstract and col. 2, lines 21-41). Friend et al. discloses embodiments of 
the method wherein statistical algorithms are relied to derive a "clustering tree" to model 
resultant patterns between related cellular constituents in response to cellular 
perturbations (see Friend et al., col. 1, lines 51-62 and col. 2. line 42 through col. 3, line 
12). Friend et al. further specifies embodiments that rely upon objective statistical tests 
to define truly distinct branches within a clustering tree derived from a Monte Carlo 

T 

modeling approach. While Friend et al. does not expressly teach the use of equations 
5, 6, 10, 14, and 17 to determine posterior probability, attraction probabilities, molecular 
probability of interaction, said equations are taught by the instant specification as being 
derived from known statistical Monte Carlo sampling methods (see paragraph 0006 of 
the instant specification). Perlin is relied upon in the instant rejection as providing 
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evidence that Markov chain Monte Carlo statistical techniques in Bayesian network 
approaches are well known in the art as being applied to the modeling biological 
systems (see Perlin, col. 16, lines 52-63). One of ordinary skill in the art would 
recognize that known applications of Markov chain Monte Carlo statistical techniques 
would have yielded predictable results and, further, would have resulted in the 
derivation and use of equations 5. 6, 10, 14, and 17 as instantly claimed. Friend et al. 
further discloses illustrative drug discovery applications wherein a drug candidate (test 
compound) is introduced into a model of cellular constituents (see Friend et al., col. 17, 
line 8 through col. 18, line 44). Following the introduction of a drug, the resultant 
perturbations to the model of cellular constituents is relied upon to evaluate (screen) the 
potential efficacy of said drug. 

Therefore it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains to combine 
the method for identifying functional links and interactions between consen/ed protein 
sequences, as taught by Eisenberg et al., the method for determining associations 
among a set of biological elements wherein said biological elements are represented as 
vertices and interactive relationships between said biological elements are represented 
as edges, as taught by Askenazi, and the method for enhanced detection of biological 
response patterns and classifying cellular constituents into groups based upon the 
covariation among said constituents, as taught by Friend et al., to arrive at the instantly 
recited methods for identifying a molecular interaction network representation. One of 
ordinary skill in the art could have combined the known methods disclosed in the prior 
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art to yield a predictable result because each of said methods performs the same 
function either separately or in combination. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric S. DeJong whose telephone number is (571) 272- 
6099. The examiner can normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Moran Marjorie can be reached on (571) 272-0720. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Eric S DeJong 
MARJORIE A. MORAN Examiner 
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